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AB - This study was carried out to identify protein changes 

occurring through hardening in Lolium temulentum L. and to 

analyze N-terminal amino acid sequences of these hardening related 

proteins . The development of the freezing 

tolerance was mostly obtained after 2 weeks exposure to 

hardening treatment. Thus, the proteins extracted from 

seedlings of non-hardened and hardened for 2 weeks were analyzed by 

two-dimensional polyacrylamide gel electrophoresis (2DPAGE). One 

newly induced protein and six proteins increased 

in intensity were identified in hardened seedlings, as compared to 

non-hardened seedlings. To get some information about these 

proteins , N-terminal amino acid sequences analysis were 

carried out using gas-phase protein sequencer and 

N-terminal amino acid sequences of five proteins were 

determined. As the result of homology search with a protein 

sequence data bank, several of these proteins were 

homologous to abscisic acid ( ABA) -inducible protein of 

alfalfa (Medicago sativa L . ) , ribulose-bisphosphate carboxylase 

(Rubisco) large-subunit binding protein beta chain in 

garden pea (Pisum sativum L.) and leaf fructose diphosphate aldolase 

in spinach (Spinacia oleracea L) . The information of partial amino 

acid sequences would be helpful in estimating the function of 

hardening related proteins , and for molecular cloning. 
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ABSCISIC ACID; ANALYTICAL METHOD ; BIOCHEMISTRY AND BIOPHYSICS; 
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ORGN- Super Taxa 

Chenopodiaceae : Dicotyledones r Angiospermae , Spermatophyta , 
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Plantae; Gramineae: Monocotyledones, Angiospermae , Spermatophy ta , 
Plantae; Leguminosae: Dicotyledones , Angiospermae, Spermatophy ta, 
Plantae; Plantae - Unspecified: Plantae 

ORGN- Organism Name 

alfalfa (Leguminosae); garden pea (Leguminosae); plant (Plantae - 
Unspecified); spinach (Chenopodiaceae) ; Lolium 
temulentum (Gramineae); Medicago sativa (Leguminosae); Pisum 
sativum (Leguminosae); Spinacia oleracea (Chenopodiaceae) 

ORGN- Organism Superterms 

angiosperms; dicots; monocots; plants; spermatophy tes ; vascular 
plants 
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9027-23-0 (RIBUL0SE-1,5-BISPH0SPHATE CARBOXYLASE-OXYGENASE) 
9024-52-6 (FRUCTOSE DIPHOSPHATE ALDOLASE ) 
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